This paper reports the results of a study of the impact of government expenditures on economic growth, emphasizing how government effectiveness in developing nations influences the productivity of government spending. The effects of categories of government spending on growth are also examined. No significant positive effects are found for defense, education and health variables. Consumption expenditures have negative growth effects in developed and developing nations, with a more detrimental impact in developing nations with ineffective governments. Developing nations with ineffective governments benefit from capital expenditures. To stimulate growth, developing nations should limit their governments' consumption spending and invest in infrastructure.
Introduction
Institutions matter. Empirical investigations into the determinants of economic growth have clearly established that good governmental institutions foster growth.
1 These effective governments establish a framework that promotes and rewards initiative and creativity in private enterprise. Countries with effective governments may also make public spending decisions that support and foster economic development. It is this latter connection between institutions and growth in developing nations that is one of the topics investigated in this paper.
The impact of government spending on growth has been investigated extensively, generally with conflicting results. This holds true for total spending, the division between capital and consumption expenditures, and various components of government spending. The effects of government spending are often found to differ between developed and developing nations, and whether a tax measure is included in the estimates.
Public spending may yield diminishing returns, just like other types of expenditures.
Consider the case of road construction that may generate large, positive economic effects in a developing nation. In a developed nation a new road may have a very small marginal product.
Also, road construction in a developed country may be providing relief of congestion or anticipating future congestion, rather than capital deepening. This "constant returns to scale" investment likely has no discernable aggregate empirical growth effect, since the investment maintains the existing ratio of public to private capital.
Also, capital expenditures may be "pork barrel" expenditures; roads to nowhere.
Good governmental institutions more likely constrain "pork barrel" expenditures. Weak governments may thrive on such spending. Thus, a category of government expenditure such as road construction may have very different impacts on economic growth dependent upon a government's effectiveness.
This paper reports the results of a study investigating the growth impact of government spending. A number of different measures of government spending are used.
Countries are grouped by income level and also by government effectiveness for developing nations. Two different techniques are used to estimate the models.
A particular focus of the analysis is how government effectiveness affects the growth impact of government spending in developing nations. Instead of classifying government expenditures as productive and unproductive a priori, 2 this study divides countries into two groups as having effective or ineffective governments based upon three recognized measures of government effectiveness used in the empirical growth literature. A hypothesis examined is whether efficient governments benefit from the various components of public expenditures differently because efficient governments benefit more from productive expenditures (or are hurt less by unproductive expenditures).
Several important results are found to be significant and consistent across specifications. The first is that government consumption expenditures (or current expenditures) have negative growth effects for certain country groupings. In particular, the negative growth effects of government consumption expenditures are clearly supported for developing nations with ineffective governments, while these expenditures generally have insignificant effects in developing nations with effective governments. A second result is that capital expenditures have positive growth effects in developing nations with ineffective governments, and possibly also in all developing nations. Combined, these two results indicate that government effectiveness is an important determinant of the growth impact of government spending for developing nations.
Another important finding is that no consistent, significant positive effects are estimated for defense, health, and education expenditures. None of these types of spending is found to have significant positive growth effects.
The next section of the paper reviews key findings in the literature about government spending and growth. The model and data are discussed in section 3. The fourth section presents the empirical results. Section 5 presents concluding observations and policy recommendations.
Literature Review
Many empirical studies of the determinants of growth include a measure of government spending. Initial cross-section studies by Grier and Tullock (1989) and Barro (1991) find a significant negative impact of government consumption expenditures on growth.
Grier and Tullock also report that the estimated effect of government size on growth differs between different groups of countries, and estimate separate regressions for various country groups. Schaltegger and Torgler (2006) find that at the state (canton) and local level within Switzerland, government spending from operating budgets has a negative growth effect but government capital spending has no effect on growth.
In related work, Aschauer finds that public investment in "core infrastructure" 3 has a significant positive effect on total factor productivity in the United States for the period 1949 -1985 . Turnovsky and Fisher (1995 develop a theoretical model to examine the effects of government infrastructure and consumption expenditures. They find that infrastructure expenditures are likely more productive than consumption expenditures, but cannot rule out the possibility that consumption expenditures may be more productive under certain conditions.
Subsequent studies report divergent findings. Hansson and Henrekson (1994) find that for 14 OECD countries, government consumption spending, transfers and total spending have a negative effect, education expenditures have a positive effect, and investment has no significant effect. Mendoza, Milesi-Ferretti and Asea (1997) find that effective tax rates have no effect on growth for a panel of 18 OECD countries. Easterly and Rebelo (1993) report a significant, positive impact for government investment in transportation and communication, but no effect on growth for other fiscal measures.
Expanding the findings of Grier and Tullock, other studies investigate whether the growth effects of government spending vary between groups of countries. Folster and Henrekson (2001) argue that the composition of government spending varies significantly between high and low income countries, and that the growth retarding effects of government expenditures and/or consumption occur only after a government attains a certain threshold size. They report estimates for panels varying between 22 and 23 OECD countries supporting the proposition that a large government sector lowers growth in high income countries.
Taking the opposite approach, Devarajan, Swaroop and Zou (1996) find that for 43
developing countries, only current government expenditures have a positive growth effect.
Expenditures for infrastructure, health and education have insignificant or negative effects.
They interpret these findings as indicating that developing nations spend too much on capital
and not enough on current expenditures. They also conjecture that some capital expenditures many not contribute positively to private sector productivity, suggesting the need to investigate in some way the quality of government expenditures.
For the same two decades (1970 -1990) Keefer and Knack (2007) demonstrate that the level of public expenditure may be inversely related to its productivity due to the quality of government. Limited governments may spend less on public investment, but that investment may be productive. Weak and corrupt governments may have a high level of expenditures that is unproductive. Thus, the level of public investment may be a poor proxy for its productivity.
It is this last issue that is a primary the focus of this study. How does controlling for government quality affect the measured productivity of various types of government expenditure? The issue is examined in the context of recognizing that the effects of government spending may differ between developed and developing countries and also controlling for the financing of expenditures when possible.
Model, Data and Estimation Technique
An empirical growth model commonly used in the literature is employed to analyze the effects of government expenditures on growth. The model has the general form:
where yt is a country's per capita growth rate in period t, y t is initial GDP per capita, X t is a vector of conditioning variables that have been found to be key determinants of growth, and the variable Z t represents a vector of variables related to government expenditure. Tax revenue as a percentage of GDP is also included in the regressions to control for the effects of financing expenditures. Government revenue data is limited to a fraction of the countries in the data set. Controlling for government financing requires truncating the sample size, which does affect the estimates in some case. Thus, results are reported for the full sample and for the smaller sample for which tax revenue data is available. 
Results

(a) Basic Results
The baseline models are estimated for two sample periods : 1970-1999 The results differ for government consumption expenditures. Also, the sample size is substantially smaller when revenue is included, so both sets of estimates are reported in Table   2 . In the first sample period, consumption expenditures have a significant negative effect both for all countries and for developing countries. The estimates for the effect of government consumption expenditures are sensitive to sample size in the second period. The estimates without the revenue variable obtain a significant negative effect in all countries and in developing nations, but no significant effect when the revenue variable is included.
However, inclusion of the revenue variable requires a substantial reduction of sample size.
Estimates for the same reduced sample without the tax revenue variable also obtain an insignificant effect for government consumption, while the result for the larger sample is significantly negative. Thus, it appears that the change in the sample size rather than the inclusion of the revenue variable drives the results.
As the basic models obtain such divergent results, more focused estimates may provide greater insight into the effects of government consumption expenditures on growth.
A worthwhile approach is to analyze whether government effectiveness matters for the growth impacts of government (consumption) The results in Table 3 , Table 5B ). 9 For the estimates of a significant negative effect, the estimated coefficients are also -0.10 or greater in absolute value.
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Since government expenditures for specific purposes may have different growth impacts, expenditures are decomposed into the various component categories. The growth effects are estimated by separating countries by income level and by government effectiveness for developing nations.
The results for all countries and separating by income levels into developed and developing nations are reported in Table 4A and Table 4B . For the earlier sample period a measure of government consumption using Barro's (1991) criteria (current expenditures minus defense and education expenditures) is computed. 11 Results for most specifications obtain significant, negative results, although the estimated effects are smaller then those reported above.
No consistent, significant, positive effect is estimated for defense expenditures in either period. Estimates for education obtain several significant negative coefficients.
Similarly, the only significant coefficients estimated for health-care expenditures are negative.
The most consistent results are for all countries and for developed countries, which are likely driving the results. For developed countries, a 1% increase in health care expenditures as a percentage of GDP reduces growth by one-half percent, a substantial impact. In sum, these results fail to support the hypotheses that defense, education and health-care expenditures increase growth in either time period.
Many of the results in Table 4A and Table 4B are sensitive to the inclusion of the total revenue variable. However, consistent results are obtained for some types of spending.
While data are available only for the earlier sample (Table 4A) In the later sample (Table 4B ) subsidies and transfers have significant negative effects on the growth of developed nations. 13 Interest payments have a significant negative growth effect in developing nations.
14 The impact of categories of government expenditures in developing nations grouped by the three alternative criteria for government effectiveness is examined next, with results in Table 5A and Table 5B . For the earlier sample (Table 5A) For the recent sample period with the new measures of government expenditures (Table 5B) , the most consistent findings are that total expenditures and consumption expenditures reduce growth in countries with ineffective governments. The results for consumption expenditures are sensitive to the change in sample size required to include tax revenue. The significant result of a negative growth impact of consumption expenditures in countries with ineffective governments is for the larger sample of countries excluding the tax revenue variable.
(b) Robustness Check
The SUR estimation technique has been the workhorse of empirical growth studies, and the results presented above are emphasized as providing the best estimates of the growth impacts of government expenditures. Since time invariant social factors may determine government effectiveness, public policy spending and attitudes toward growth, fixed effects versions of the models are estimated to control for unobservable factors. For the both sample periods, data for the first five-year interval is lost due to first differencing.
The results reported in Table 6A are consistent for the first sample period. That is, total government expenditures have a negative growth effect for developed countries. No significant results are obtained from the fixed effects regression for the second sample period in Table 6B , contrary to the results in Table 1 indicating that government expenditures have negative effects in all countries.
The fixed effects estimates for government consumption also contradict earlier findings reported in Table 2 . Now, in the first period in Table 6A , significant negative effects of government consumption spending are obtained for the full sample, for developed countries, and for developing countries when the revenue variable is excluded, but not consistently for developing nations as found above. For the second sample period in Table   6B the results are consistent with the SUR estimates, in that a significant negative result is found for all nations and developing nations, but only for the larger sample without the tax variable.
The strongest consistent results are obtained for the effect of government consumption spending in countries with ineffective governments for the first sample period (not reported).
Fixed effect estimates obtain significant negative effects for developing nations. The value of the estimated coefficients and significance levels are almost identical to the SUR estimates.
This is true even though the first five-year period is lost for the fixed-effect estimates. For the later period most results are insignificant. Consumption expenditures have a significant negative effect on growth in countries without British legal origins, but only for the larger sample excluding tax revenue. Consumption expenditures have a positive, significant impact in countries with effective governments when ethnicity is the criterion determining government effectiveness, for the smaller sample that includes tax revenue in the estimate (see Table 7A ). This last result may suggest that consumption spending may "buy" harmony in countries with limited ethnic diversity.
The fixed-effect estimates in Table 6A have some consistency and some disparities with the results in Table 4A for the first sample period. Table 6B interest payments have a significant negative effect for developed countries.
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The other noteworthy result is a positive effect of secondary education expenditure for all countries.
For expenditure categories for the earlier sample (Table 7A) for the recent sample period in Table 7B .
Conclusion
This Aid agencies should insure that aid designations are not undermined by the fungibility of money. Aid intended for capital projects may facilitate diversion of other funds to current expenditures. The benefits of increased capital spending in developing nations may be offset by increases in current expenditures using funds freed by foreign aid. Aschauer (1989, p. 193) defines public investment in" core infrastructure" to include expenditures for streets and highways, airports, electrical and gas facilities mass transit and water and sewer systems. 4 Easterly and Levine (1997) use this variable as a measure of infrastructure. This variable is widely available for a large number of countries on an annual basis. While, telephone mainlines and gross domestic investment are positively correlated the former variable is a stock variable, while gross investment is a flow and is subject to endogeneity concerns. 5 The rule of law and geographic variables are the same for all time periods, and thus are not included in the fixed-effects estimates discussed below. 6 A list of countries is available from the authors upon request. 7 Fixed-effect estimates also obtain very large convergence coefficients. 8 For the interval 1995-1999 in the first sample, government expenditures data are averages for the years 1995-1998, the last four years of the old government expenditures data. All other data for that interval are five-year averages. 9 The reduced samples have 60% or fewer observations than the samples without the revenue variable.
TABLES
Estimates for the reduced sample excluding the revenue variable also obtain insignificant effects of government consumption spending on growth. 10 Rice and Stewart (2008) have developed an index of weak states for developing countries. Dividing developing countries at the mean of the index and estimating the models for effective (above mean) and ineffective (below mean) governments obtains results very similar to the other measures of effective and ineffective governments, especially for the earlier sample. The estimated growth impact of government consumption expenditures in ineffective (below mean) states for 1970-1999 is -0.093 and statistically significant at the 10% level. This result is comparable to the estimated results for other measures of ineffective governments during the same sample period. 11 Data limitations preclude computation of this measure for the later sample period. 12 Transportation and Communication expenditures average 4% of GDP for developing nations and 5% for developed nations, suggestion underdevelopment of infrastructure in developing nations. 13 Subsidies and transfer average 17.7% of GDP in developed nations and only 5% of GDP in developing nations. 14 Interestingly, average interest payments are higher for developed nations, 3.3%, than for developing nations. 2.6%. 15 Average levels of capital expenditures are higher for ineffective governments for two measures of effectiveness, but are higher for countries with effective governments using British legal systems as the classification criteria. Average levels of transportation and communication expenditure are approximately 2% of GDP for effective and ineffective governments for two effectiveness measures. The difference is again for British legal systems where effective governments' expenditures for transportation and communication are 2.6% of GDP, and 1.7% for ineffective governments. 16 Increases in interest payments can result from larger deficits which lower national saving, decreasing the current account balance.
